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Art Unit: 2818 

DETAILED ACTION 
Response to Amendment 

1. Amendment filed on 01/09/2006 has been entered. Claims 1-5 are pending in the 
application. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 , 2 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cheng et al (US Pub No. 2004/0266122, hereinafter "Cheng") in view of Xiang et 
al., (US Pat No. 6,555,439 hereinafter "Xiang"). 

Regarding claim 1, Cheng teaches a semiconductor device comprising: 
a gate 4 formed over a semiconductor region 1 while placing an insulating film 2 
in between ([0020], Fig. 1 and Fig. 5); 

a first impurity-diffused region 8 formed , as being substantially aligned with said 
gate 4 in the surficial layer of said semiconductor region 1 , the first impurity-diffused 
region 8 has a impurity-concentration in the range of 1E 18 to 1E 22 cm 3 ([0021], Fig. 1 
and Fig. 5). It is noted that the surficial layer is considered the silicon layer formed on 
the silicon-on-glass semiconductor region 1; 
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a second impurity-diffused region 18 formed, as being distant from said gate 4 
while placing a portion of a side of said first impurity-diffused region 8 in between 
([0025], Fig. 3 and Fig. 5); and 

a third impurity-diffused region 24 formed as being distant from said gate 4 while 
placing said portion of said side of said first impurity-diffused region 8 and a portion of a 
side of said second impurity-diffused region 18 in between, the third impurity-diffused 
region 24 has a impurity-concentration in the range of 1 E 20 to 1 E 22 cm 3 ([0029] and Fig. 
5); wherein said second impurity-diffused region 18 is formed as containing a diffusion 
suppressive element ([0022] and [0025]). It is noted that a dopant similar to the dopant 
(arsenic) employed to form the first impurity-diffused region 8 is considered the diffusion 
suppressive element. 

Cheng teaches the claimed invention except for "diffusion suppressive element 
for suppressing diffusion of an impurity contained in said third i'mpurity-diffused region". 
It would have been obvious to a person of ordinary skill in the art at the time of the 
invention was made to combine the second impurity-diffused region 18 containing a 
diffusion suppressive element (arsenic) teaching of Chang with "diffusion suppressive 
element for suppressing diffusion of an impurity contained in said third impurity-diffused 
region", since it has been held that the recitation of a new intended use for an old 
product does not make a claim to that old product patentable, In re Schreiber 44 
USPQ2d 1429 (Fed. Cir. 1997). Also, although Cheng does not teach the third impurity- 
diffused region has a higher impurity-concentration than the first impurity-diffused region 
this does not define patenable over Cheng since the impurity-concentration is well 
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known processing variable and the discovery of the optimum or workable range involves 
only routine skill in the art. 

Cheng teaches the first impurity-diffused region 8 formed as being substantially 
aligned with the gate 4, but does not teach the first impurity-diffused region formed as 
being aligned with the gate. 

However, Xiang teaches the first impurity-diffused region 32 formed as being 
aligned with the gate 24 (col. 5, lines 20-40 and Fig. 2D). Since Cheng and Xiang are all 
from the same field of endeavor, the purpose disclosed by Xiang would have been 
recognized in the pertinent art of Cheng. It would have been obvious to a person of 
ordinary skill in the art at the time of the invention was made to form the first impurity- 
diffused region being aligned with the gate in order to use the gate as a implant mask, 
therefore reduce an extra step of masking the device for implanting the first impurity- 
diffused region. 

Regarding claim 2, Cheng teaches further comprising: 

a first sidewall spacer 16 formed over both lateral faces of said gate 4 ([0025], 
Fig. 3 and Fig. 5); and 

a second sidewall spacer 22 formed to cover said first sidewall spacer 16 over 
both lateral sides of said gate 4 ([0029] and Fig. 5); wherein said second impurity- 
diffused region 18 is formed as being aligned with said first sidewall spacer 16, and said 
third impurity-diffused region 24 is formed as being aligned with said second sidewall 
spacer 22 ([0021], [0030], and Fig. 5). 
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Regarding claim 4, Cheng teaches wherein the diffusion suppressive element is 
arsenic, where the impurity contained on the first and third impurity-diffused regions 
8/18 is an n-type impurity ([0022], [0025], [0031], and Fig. 5). It is noted that a dopant 
similar to the n-type dopant (arsenic) employed to form the first and third impurity- 
diffused region 8/1 8. 

4. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cheng et 
al (US Pub No. 2004/0266122, hereinafter "Cheng") and Xiang et al., (US Pat No. 
6,555,439 hereinafter "Xiang") as applied to claim 1 above, and further in view of Kim et 
al., (US Pat No. 6,275,906, hereinafter "Kim"). 

Regarding claim 3, Cheng teaches further comprising a fourth impurity-diffused 
region 6 formed, in the surficial layer of the semiconductor region 1 ([0021], Fig. 1 and 
Fig. 5), but does not clearly teach the fourth impurity-diffused region containing an 
impurity having a conductivity type opposite to that of impurities contained in said first 
and third impurity-diffused regions. 

However, Kim teaches the fourth impurity-diffused region 26 containing an 
impurity having a conductivity type (p-type) opposite to that of impurities contained in 
said first impurity-diffused region (n-type) 22 and third impurity-diffused region (n-type) 
28 (col. 3. lines 10-45 and Fig. 1). Since Cheng, Xiang and Kim are all from the same 
field of endeavor, the purpose disclosed by Kim would have been recognized in the 
pertinent art of Cheng and Xiang. It would have been obvious to a person of ordinary 
skill in the art at the time of the invention was made to provide the fourth impurity- 
diffused region containing an impurity having a conductivity type opposite to that of 
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impurities contained in said first and third impurity-diffused regions in order to enclose 
the first impurity-diffused region and prevent the impurity from being inwardly extending 
beyond the first impurity-diffused region as taught by Kim, column 5, lines 1-18. 
5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Cheng et 
al (US Pub No. 2004/0266122, hereinafter "Cheng") and Xiang et al., (US Pat No. 
6,555,439 hereinafter "Xiang") as applied to claim 1 above, and further in view of 
Hayashida et al., (US Pat No. 5,6903,029, hereinafter "Hayashida"). 

Regarding claim 5, Cheng teaches wherein the diffusion suppressive element is 
boron (p-type), where the impurity contained on the first and third impurity-diffused 
regions 8/18 is an p-type impurity, but does not clearly teach wherein the diffusion 
suppressive is at least any one element selected from germanium, nitrogen, fluorine, 
carbon and indium ([0022]). 

However, Hayashida teaches an impurity to be implanted to form the high 
concentration region 9 is not limited to boron, but a different impurity having the same 
conductivity type (p-type) as that of boron, such as indium may also be used (col. 5, line 
64 through col. 6, line 11 and Fig. 1). Since Cheng, Xiang and Hayashida are all from 
the same field of endeavor, the purpose disclosed by Hayashida would have been 
recognized in the pertinent art of Cheng and Xiang. It would have been obvious to a 
person of ordinary skill in the art at the time of the invention was made to provide the 
indium as an p-type impurity instead of boron in order to easy to control the impurity 
concentration profile, since indium, in compared to boron, has a larger atomic weight, a 
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smaller implantation range and a smaller diffusion coefficient as taught by Hayashida, 
column 6, lines 1-11. 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quoc Hoang whose telephone number is (571) 272- 
1780. The examiner can normally be reached On Monday-Friday from 8.00 AM to 5.00 
PM. 

If attempt to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. The fax phone numbers of 
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the organization where this application or proceeding is assigned are (571 ) 273-8300 for 
regular communications and (571) 273-8300 for After Final communications. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
Quoc Hoang 

Patent examiner/AU 2818 

DavfiNelms 
Supervisory Patent Examiner 
Technology Cent3r 2800 




